MEMOIRS   ON
But we have stated that the vessel was of metal; how then observe through its walls the divisions of the thermometer tt and the movable point G of the graduated tube to which at any moment the gas-volume extends ? The point $ and the stem t of the thermometer cannot be kept continually outside the hot-water bath, for then these parts respectively, being no longer at the temperature of the bath, would introduce an error into the determination. Yet one can, without inconvenience, draw out the tubes from time to time, during the short interval required to-observe them: this M. Gay-Lussac accomplished in a very simple way. The openings 00' through which the tubes pass into the vessel are closed with corks pierced along their axes with a hole through which the tube in either case can slip with some friction. Is it desired to observe the condition of the gas GG? The tube TO is drawn out until the end M of the short column of mercury conies into sight at the opening 0. It can then be seen at what division of the tube it stands, and the volume of the gas at this moment is known. Is it desired to note the temperature at the same time? The stem is similarly drawn out until the end t of the mercury column appears at the opening 0'y and then the division of the thermometer to which this corresponds indicates the temperature at the time of the horizontal layer in which the gas has been placed.
Thus at each moment the temperature of the gas is known in the most exact way. Putting water at 0° at first, therefore, in the vessel, then raising the temperature by successive steps to that of boiling; or, vice versa, returning from boiling to the melting point of ice; the movement of the gas and that of the thermometer can be compared with accuracy—that is to say, at any time, by the divisions marked upon the tube, the apparent volume of the mercury and the apparent volume of the gas may be known; but to have the real volumes, it is still necessary to take into account the expansion of the glass of which the tubes are made.
To study this effect properly, let us start from some definite temperature—for example, that of molting ice. Let us designate by F the number of divisions which the gas then occupies in the glass vessel that encloses it, and let us make use of
56st also be equally compressible: yet I emphasize the fact that this latter
